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Abstract of JP9007176 
PROBLEM TO BE SOLVED: To provide an 
optical recording method expanding linear 
velocity margin of a phase transition type 
optical recording medium. SOLUTION: For 
dealing with the different linear velocity on the 
phase transition recording medium, a clock 
period T is changed according to the linear 
velocity V, and a parameter of pulse division in 
a recording laser pulse is revised. The laser 
pulse is divided into m pieces of pulses by 
providing the interval &alpha 1 T (l<=i<=m) 
applying recording power Pw and the interval 
&beta i T applying bias power Pb alternately 
when a mark of a length nT is formed. In this 
division, at least one side between the 
combination of the &alpha iT and the bias 
power Pb is made variable making correspond 
to the linear velocity V. It is suitably used to a 
CD-E, etc., adopting mark length modulation 
recording in which the linear velocity is largely 
different. 
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« a +0 o = n-j zm-b lt. «£*8ausvfc»KL 

P b i ZWfcth Z i: KfUT . aM7 
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m#<r>&m{tc?)z.x'imm£-?-i;y&*z <mh 
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isX'h*). $b$6I£$ -> T teiJ-f -g. ^ t 

ste**. tt:. zanfe. mmzfenximz'tt-i 
fzmzit. tcrffi^comMwzfrcvmmmmx'ff^fz 
^t^ommi>h$>. mz. m-commfaz. isim 
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1. 4m/sSWW4-6eiJT') X'(T>mm. R 

if. wft<Mtm<TiX9 m\ om/sja±) o«k3 

smx-z-fiz. m<osSMtfm%\ym&iJ : $>~>t:. z 
tut. w^ttMesmmzft^xit. hrc leiiicogi 

ate ie»^iJ[^tcSig B H B ^e; o . +*^fe H B s-? 

it&nm%ft<?>vm.£mtm2$:{ftitxmk 
■tht. MMv-fnwftmx'm&gkiktfxzK. 
^-m^mxn&mw&mzit&wtfBf&ztix^ 
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^ ; tmmiz%& t tmx'% & . 
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||y^y_p w ^ yx -r 7 _p e WTX)V7— Pb<7)3 

I?nT(n: 2ULh<oa«. n?)BX9dSM 

«iT//3,T/a 2 T//3 2 T/- • • • /« E T/yS m T 

SrEPi!lD-ri.l^. /3iT{i/N'-fTX/\'V-P k $rEnjD-ri. 

[0012] *«frCtt. JJWHMlCfcVvt % n L = n 

-j=«i + /3,+ + a 0 + /8 ffl (fit. JteO 

gj^2<0©»0flifc) . m=n-k (ktek=0. 1 
XI42. n, in -k§imat^S!lV L gVg 

v h ( v h ^ 2 v t ) oeirc. t tmmo®m 
f$&mmmtdtmwiziq%b tfzm^iz. zcomtR 

[0013] *%WV>#± Lv^TtU. V t < 
V,<V 2 <v h i:^| > ||^v,. V 2 (cfc^T{i, 1^ 

ibtf&ti.thXolZtZ ({IU « iL . aj,. a i2x a 
ih li*ti?ii. v l% v,. v 2 . v h <0B$?)#S!j$*i£<! 



[0014] *fMBOfflSEftffliE«jBEttrcii % 

mmznm^x ? o •/ vmmsm&h t nz. 
mmzuMztitzzofflMzg'i^x . «au»c*ttEL 

[0015] ±ie^xmfri££8fflT'£ l»*^<7) 
tt£fl3SE8£ftti. ££fl£ { (G e T e ) , (St^Te 
3 ) ,_,} ^.Sb, (x{40^x<0. 1(7)EHT% y(i 
0. 2<y<0. 9<7)imW&) Mf {M y (Te,., 
Sb,)^, (y(40^y<0. 3<7)®fflT\ x(20. 5 
<x<0. 90®fflc7)S^T\ Miiln. Ga. Zru G 
Sn. Si N Pb, Co s Cr N Cu, Ag N Au v Pd. P 

t. s. se. o><r>ohoyyts:<bh imz*i-) <r&% 
<bi>i mfrt>m& i . mzMmm^mmtf 15-30 

n m . ±&mmtk&.mm<7)fm- 10-30nmt^5 
£ 0 lzm&L-t& Z b L\,\ 
[00 16] 

imfrm&<wm] mmmmm-fex'h&m&jim 

bLXli. — ^PSrCLV (Constant Linear Velocit 
y) . Y-yZblZVmWf-fcX'hhZCLV (Zoned 

Qs)w#*>t (mt^m. ?v 
"mmmmitthifi^wb Lxmrnmnm-^z^ 

(1. 2m/s-l. 4m/s) COfflX'Wgbt&Zb 

mw/mnimx'hh. 

[ooi7] mm. hh&mmmvi.omizmmz 

ilh?Uv?mn*T h b-?h. tiZftfethb. nT h 

izx^xmmztit-v-r&ztfm&z,. mm&vx- 
mt%z<?)-?-7£imi-&izii. ?vv?fmTm 

3.±(V h /V) XT b i:L. nT/WMzXimtm 

w—ttfnhtihmx-hh. mmizmtxzvxoiz 
9 o ./ ?wmT*w&t h z. b nmz-mmz'fffrtix 
^4. mgAzitmzmzx&v-rfkco&k. 
hhwmtm'B<uz£z>-?-7%ffl&fc£9. &-rLi> 

f 4. -r^v-^^^L^ien^5rH3^-r. - 
<ox o%^-?mmt:mm-r&$miy£iz{i. 1-7 

nmhtzihmzmmx'h h . 

[0018] *IKBtfcV^{i. HjSSIC^LT^VU 
Zftmft&£i&bh^yj<-?m = n-k. n-j = 
+« a + >5 B ). n oin -k^l 
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iffitfiflns^ftffl-r*. ep*>*>. *«bbt*«. mug 

< &»aLK#jI< £ o . Eg/*?- P 
-) Pb i 5r®M5t'ffi<-ri>^t-C\ lv-^rttj* 

-zmmz ztizx<o. muxotztbizm 

ffl (V L ~V h ) iZii^X. V l <V,<V 2 <V h i:^|,^ 

aiLgotn^aijgaih ( 1 ) „ 

ff&3Lt ZZX\ cr u , cfij. a i2 , a 

ih li**l«U V L% V„ V 4 . V h <0B**)iHW3«»i;fcffl 

(00 1 9 J JJBfcfUT, JjMi. JJEfcJOiT, ± 
IE/Si T«BHc*Jtt4#^<'( Txnv-Pbi t m£*V? 
-Pefc^itPbi/PeSr^i^L. <9 ilN 6 n R 
Ve^t. H*fc**V t% V I% V 2 &tfV h <9t#?)0 

e^e^d^e^ (2) 

100 2 0] ±3B\vftvnm&zi»* &%<ti>v L iz 

«iL<«ih (3). 
^iL<^ih (4). 

#4«5r< i: t low i HWLTfiKOSioJ; 3 ffi 
U 3«tf>cfc$r#^ Iglj^v-Pw. i&'£v\'«7-Pe 

[ 0 0 2 1 J «|c . Pe{±. ZtL<7)7t.$:m$iMlZ-~®tz 
Ifflm Hit * fc. IBM*-?-? £M£T'£ SAy-fc: 
Sifcfftl.. iOJMfcMWi. f HI =l/(2n 
. ai TKXfct f. in = l/(2n ai „T)«f-S 
(fa-f -fit 5 0%) T-fe^UcV-^itcaM 

1^/K0«sj#ift2 0 d BKLtfcfc* PeimiitlZ. 

f...= l/(2n. ai T)*4*-fflildR«r& 
(fa-f<tt50%) Tie!IU:v-;?±K, f. in 
= 1/ (n. in T) ft&iji-Ji}i88& (fa-f 4*fc5 0 
%) tf>g^C*-.K-5>f r- (CL<7)i:§, m&VUXli 
4HWLTfcLfr<TiAlV&«. Pwi:Pe02{iT'^KSr 



fcf an 0>** t JTU'<JW>mim2O d BUU:i:&& 
Jt^fcPefcBi:. frfc. P H {if fflai &l/f Q i n £7)iefffi 
^•c7)C/NJt (Carrier to Noise it) ##74 5 d BW 

[0022] pw. Pefci^, ?ay?m&iT£mm 
mMi,zmix i m.-?hztw& ! is\xhh. u&»u * 

m-wyx-m. tmiz&txmmiz%{tz-£x 
[0023] ±ie^ia^*^-C', en/*?-**? 1 

i-&/3iTWmizi5V&JU Txnv-PbibK ii^o 
3 flfefiSrff d «^)ffl*to6S!!flry ty - p eOTOfi 
SH£i9 (H4) . L^tPbiOg^iTcT)^^ 
Lgtf®g<7)l/^£ fc o T t «fc v» i> (T)t -fh Z. b #£ti 

: S-yf-£mHZ't&ZttWfflzZ&. 4fc, J: OS 

n-c. im!mtffa±.?$>®£t>$>i. zzx\ p bi ^* 

-Xti { frfrt>%<%Z<?)X'ttiL<%\\ ttz. P bi i) { 

*.XPe&.TX'$>&Zt1)Wt L\\ 
[ 0 0 24 ] V#l Om/sfc^J^Iflt SKP 
b£Pb=Pe(-£) tLX*-'*-y4 hX'Zmik 

tmiL^. &®Mxu. 7n-y?mnt>m<Pb(W} 
vmmmzmmjtm&tf>jmiz%&Kt<bX'hz>. 
i. mmx'&mtzm&iz^ 9ny?mm&&<. 

X\ l\$M~?-?<?>BZmz.htztblz. Pb^ig^ 

tfx-{4^<. mmomfr-sbitiz-tzztii. 
m&iz? mumti\.\ 15 (a) izm* 

LtzAT~7—7<r)tz#)<r>n9-yx-\i. ffiTcomm^ 
IZ^ 0<Pb<Pe$:i: <%^X\ Pb-Pet^ 

ittim&zmft:. ttz.m5 (b) izm^Lta? 

-y?li. 5fe(CPb=Pe^i:0. -e«0^Pb<Pei:^ 
t&m&Mft:. Z<r>£olz^ fiiTiza^XPbiUm 
SiOfiPbij ({Ht. )9 i = Z J i9 iJ T'ftO. Pbijli. 0 

imzuzftmitzmmjsuTtz&^xt h>u rx 

e^Xj (Pb ij y3 ij T)/(Pe /3 i T) 
£jmt. ( 2 ) sS&tX ( 4 ) *M£9A:-?J: 

[0025] iMommumzti^x . -7-^$fe«i5 
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Zcomme (a) fc*Ufc. iti. M«WUZtvK: 
m&WZ<r>iLt,±tf *) li, &f L t ? o y 7 t R 

i9mtti&>* tm-?-70)%MjvvxamM (a* 
t>imMt%itfmiX'$>&. zcr>mzm6 <t>) 

Us. 

[0026] feS/W-Pwti. H^McfcUT 

ttfc»»WX^W<l7 - 6 £ b li. miz 

leflt 6 OK . &m%>Vl>XM : n T#<0 1^— f ) x-y _ % 
-^9. (o,+/8,+ + a Q + /9 0 ) =nfc& 

**)*&(Cli % (a,+/3,+ + a ffl + j9 0 ) = 

n-j ( j(iO<jS2(7)^ffl(7)|^) fcLT. 
J5tTvw^»JjRm = n-k*S6fl:S-e-T«)J:V\ H 
7KI2. LT . /3i (l^igm-1) 

/5 m OPS(C <t 0 , n-j£g£ft;$-th mS<7)V 

[0027] aatc|BfCSft$-li:«^#-'^X4MRtt- 

A/MJ| n -j. ai+zSi^HSCi^-r-^fc 
U V l <V,<V 2 <V h fc^|,^gV 1 . V 2 fc*JV> 
T. ( 1 ) - ( 4 ) ^^T*>'i£0S:oJ; ? fc-f* £ t 

«ii,= 0. 5.1.0, Xlil. 5. Rlf 
>9ih = «ih = 0. 5 <2^i SSm) 

«i + /5i=l. 0 (2=g i gm) 

tfw. -%m.mmtix. wm?u v ?\,zmm 
z.n^x. tvvxmwm&nwmmzm^ztch. 
zzx\ wmv L £v<v b ff)®m<m&&viz}i^ 
x. &mmiz%tu$% ;<>i>xi&£m< ixn% 



0. 0 5<«ii:TH«rgittS;i:3&«jff4U\ 

too28] *«3rcii, %%mmi£ttmt-f 
ht\ -?-9^mij^zitmm^ii^\ -rbhh. 

Jpn. J.Appl. Phys. . Vol . 31 (1992) . 584-589pptC^ £il 

(i. 2®WtiHz£Z>V—7®&<7)^?tiX'i>£\\ i 
fz. m$M£ffiiiZtiX\,*h£o%. -?-?}g?>*&B£ 

^-tm^tmitx'mizftojim^WiX'foh. 
[0029] xmizmmx-t hmmmmt. v« 

-«os<?)ffl^^*<o^oi t^-r. t*>^> 
s tcfcv . mm i ±fc. tscss^ 2 . 

M®iix'* -/?mx'f&m2timmx'$>&. mm^m 
com&m. mmmmi^m§Lxmm3iz 
mmztii. smmsmm^-p^mMizxom 
fmizntmztixim i . nuiBHutxat 7 tc «t 0 . 

h. -Koxozjmx*- *-va YX'%hmmvm 

GeTefcSb 2 Te 3 C0^27C^) . SbjoTejj* 
Hlffl^cOjg^TAg. Cu, Au. Ge. Pd N Ptl^^aan 

fl:5rtToTV^„ «ifcf, GeTe-Sb 2 Te 3 |HK27C^- 
^Sb^nLTVKi:. ^ B B H^I&& J liL. ^ H B B 

<^mm&^mm-t &z t x-l . is^^a^-^-ji:^^ 

*4 . «i Of . «S1«e^* < -r 
!». ie^l*>J:t/±315Sglc7)«^^l 5-3 

i¥$&Bftwffi&zti&<r>x\ msmmt%&. 
[0030] xmmtmK&mmk txa. mm 

mcayrtfYrix? (CD-E) tfmihi\Z>. C 
D-ETIi. V L =1. 2~1. 4m/sT'&9s lfg 

m.Rts. 2.4. 6ea<o^TTE»?5^-csi*ufia 

Tttvvfir^*» % m&$X'\,ztU%\,z#,®^x^h. y4 V 
Vyxmomm&CD (CD-R. CD-Recrordabl 
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UmtlXli. 4"f. ~?- 9 mMttt IX m=n. 
n-l.Xte. n-2*4EFM3Slt«fflU VfcL 
TV L . 2V l% 4V l ifcli. 6V L <9:fr|E»)<I£lXi, 
ohi><r)t-th. ^2V L ULh{ci3^T« lh =l. 5 
X(il. 0. /3 lh = a ih = 0. 5 (2s§igm) fc L. 

so. ±x<mmmza^x. 0^0^=1. 0 (2 

^i^m) tLX^Z. Mil. H»K2 V L T-{iPbi = 
Pr±0. 5mW(lgig m , Prlilfifc&A'?- ) . 
HSlg V h = 4 V L X<i 6 V L fcfcl, vUi Pbi = Pe± 0 . 
5mW (lgigm) . tmmv L lZi$^XlZ0. 05 
<«i<0. 5 (2^ i £m) RVa n £ aut t%&£ 

o imm.£fctxmi>wxftwmm£$8sz-£& . 

fit. /9m* 0. 5 (0T£>Dt#&) t-T*. 

[0031] mmmiim^muiCD-Emm^ 
tlx. zommzii. m6LUz'j?%<bi,Tt$im 

MTO. < (GeTe) y (Sb 2 Te3) ,_ x Sb 
x (0gx<0. 1.0. 2<y<0. 9) ± 

mff 1 5 - 3 0 n m . ±3mfefiMlRg*< 1 0 - 

3 o n mt it&$ammimft>ti?>. <r 

<7»«£. M y (Te.^Sb.) (0^y<0. 3. 
0. 5<x<0. 9. M=In. Ga. Zn. Ge. Sn. 
Si. Co. Cr. Cu. Ag. Au. Pd. Pt. S. Se. 
om*>0)^<ti>im) izitixi>£\,\ ttRHM 
- 2 1 2 7 3 5^&mmm5- 6 2 19 3#&* 
<i. H(CCD«ik:fc^r»*»iiTBg*GeSbT«a 

mzmtzmi&mimizmzmvimx'*) 

"O^. L*»U iJe2^22V L (ct5(ti.^VPX^Sil 
#8ltt*«rf&§irCfc&1\ 4fc. 2.4. 6fgjTC 

aati t # tc£ imm&mf&commiz^xte* 

fco^T(J, £<BB?$*mv5rn. ^^7-3 7 2 
5 1^&?B. RVZV)m%mz£Z>¥±m (Intern 
ational synposiun on Optical Memory. 1995. Knana 
zawa. Japan. No.P-33) (Cfc^Tli. AglnSbTefS 

&&V*nmi1im{z^xm&t>m7rsZhX\^j: 

[0032] umiz&wx . &'\-*mmv L tf 1 . 2 
-1. Am/sn^zh^-tmmtmizh-^x 

Ji. m£m = n. n- 1 Xli n - 2 (3Hje U Hi$jgV 



#v=v L . 2v L . 4v u evi.wm.mrM* 
i>thi><?>tmfci. ;o#»aKV(ctj^r. i#2 

^or^mc7)^HT'{i. 0^ + ^=1. 0£U i 

i gm^fflT'{iP bi = P r ±0. 5mWfc L. 
&mmvtf&Tt& t # . -^X?) i (CftLT « i^'mii 
lc^-fSJ;3{c^-r.5.C!:A j ai*^„ 4£. ^^i§ 

/s Q ^ofc-r^c,h*\ h5 7^>/t--f« 

[0033] t d-ow^Sffiffl^Sfct. - 

(constant angular velocity. CAV) TEl 

tmmim&zmstt&tzibiz. mrnxmrnsm* 
arc**. ^ccrt^jaoaausfcriBtr. 

(ZonedCAV) U^mfoX'te. ^fiiS{ri3^S« 
[0034] *f«B^)3KieS*ftS- J; O^Hlcfio^ 

w. Pe. Pb. m. j. k. ct^ /8i ) (^o^^t-f 

hLcrxmizit*. mmt&&mmz^bitx%si-?h 

£oiZMffiZi\Xi^zt1)Wil\,\ ZffiSmt. v 
L ^v <v h <7)%m<?>®wzviz}}^x . V L St/V h {Cfc 

tzmmtiwisxft®K&*m*-t 0 . 

««o&»ifi*fc*ff UfcHt^fc t . -e^smtt ^ 1 1> i t 

ixiEn%-?-9mmzm: wtwivmkimi, 
ft*. 

[0035] JifficOJ: 5(C *J6BB-Cli. tt%£(C»f& 
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[0036] &Tiz*m<r>mmmm (mm) 

^. tlT^HSfiWaifJtRffltli. 68 0nmc7)lx— r 
-^>f*-h\ NA=0. 6 0tf«e?UyX£|gaU: 

IS ( 1 t'-A • h ) £frofc. B^flW 

-Prill. OmWC'^JIti^-f-^Uv!. ifc. 

?By?mTiiu&tzmtmzitz>i>(Dbi. i. 4 

m/st(0teg^{:T=14 3nsec (7MHz) x 
10m/sT*T=2 0. Onsecfc^rSidtSi^L 

[00 37 3 [UltWK ML 21 HMfllfc 
LT. h3HK±fc (ZnS) 80 (Si 

0 2 ) 20 [mol%] UlOOnm, Ge22.2Sb22.2Te 
55.6Ut%]f$:2 5nm. ( ZnS ) 80 ( Si0 2 ) 20 
[mol%] 15-2 0 nm. Ai£#Jf£ 1 0 0 nmH&fc: 
hoyxst? ? y y^ffitTS^ U 3Sfc*tf)J: 

-f^^SrfflV^. i-f. 3T/9T/7T/9T/1 1 
T/9T (TKfftfv-^ T8£L3#v-?iafc:ffl 

hms*ft~>t:. mm^ftx-mmx-^-yj h 
mz. mm^^>i iT/9Tit^««oe-^«js 

!B&fi?4.M y^-^\';|/T-^7>fir— (TI A. ta 
-/ h^' y F*L E 1 7 2 5 A ) &m^l£ ( Jp 
n.J.Appl .Phys.. Vol .31(1992). 584-589pp3HcB3*§ft 

fcj5£e-?&aj£)£JBw.:. 

[00 38] &j&£1 0m/stCi3V^ll9 ( a ) X'* 
tZoK'W-y. i-%fr*>, m=n-j. j=0 (P 
e=PbT-J>i>*^ j=0. 2T'i|5lt) . a, = l. 
5. 0, = O. 5. «i=/Si = 0. 5 ( i^2) fcUc 
>WX#8ftfc£Jflltf; (W;tlJ\ Proc. Int.Symp.on Opt 
ical Memory. 1991, 291-296pp#8S) „ Pw=12. Om 
W, Pe=4 . OmWT'^-A'-7'( h^fflK 010 

(a) ^Ltt<yisU?J?(T>io*j:m^%n£8ffi 

U &mP<*RV : Pe*&J£z\tX\ 2 0m/sST'^ 

3T. 7T, HTcO-7- 

too39] mm lttx. wmvmfiLX'wxitm 

£PSU 1. 4m/sT'tf-A-54 h d 



Oi§3\ l^SPwtPeOffl^fc^tJ^Tt. 7 
Tisitfl lT7-?<3lEJtj&q^f£c&->fc. HI 0 

( b ) iz*0>w8ff)~m ummt Ltcm) z^uz. 

$WX'*%fr^tzii<r>t%z.t>tih. Mtc. tiMM2t 

IX. 1. 4in/sffll:fiiftf-6t»i:. leiiStOffl 
iftSrSfc^J: 0 Sb'J yf-£ LfcGe 23 Sb 28 Te 49 £ ttz 
tz\b. ft&n-i-ni+ttlzmtfLZtitzhco^ %ik 
flSMEWI^fc*), 1 0m/sT(±^f B S-7-^cDM4 
Jt*^T#T'£>9. Hc(iB3$rj&»ofc. 

[0040] ©tSU^^-XiiL-C. 10- 

2 0 m/ s -Ctefflt&iS&j&flilft-e 1 . 4m/sn 

fttf$riai£fofc*>fcs *%pncr>mmzm^x , jut 

[IOfcW2 1 tti&gl 0-2 0m/sffiK&j§fl:U: 
T-rX?£J^vC. aautl . 4m/s-C±ie<0^jEL 
■7-7ft/<C*-yjcJ:*Ji— h£K*fc. m = 
n, j=0. 2. Pe=4mWi;U PbtiPb=Pbi = 
0. 2mWfc-5££U Ho. nT?-?J&tfL<7)t:ib0) 
nH^gi|iaii-M"/PX<7)i|iTp$r. Tp=«iTi; — felz 
U lei^NV-Pw^pJ^i; Lfc Z\WWi?—> 
£09 (b) £^L7t. Tp§50nsect'li. (Ji; 

Ast'ltikMiHtf. ti Afe:«J:Sv-^JS^«taj-eoi 

«0**T'#^*»oJt. 011 ( a ) &tf ( b ) ti^/? . T 
p5-§^(cM< L^^<7)V-^^S.t/-7-^^' 
-<0P*?tt^#nT?-? (3T. 7T. 1 IT) 
{COV^T^-T. Tp=30nsec*Sf (BD^, 0. 2 
lT*gf) bUzm^iZ. Pw=14-1 7mW(CiDV^ 

X. tm^-7nT\,zn&Ltzmm:-?-'7&t. 0. 
lT3m<r>&W%i;v?-tfMt>htz. ^r*>. T P =i 

2nsec (0. 084T) Tti. Pwt LTPw>l 6 
mWJiUi*^T'J) 0 . ±ier^ ^T'J4SST£-C'^o 

[004 1] *mmX'it. tfilCOV^Ttt. /3 n J^H4 
^^t<. /3„c7)^$- j =0. 2fc^rl.J:d{cpSL 

[^Ifegll3l T P =20nsec («i = 0. 14) % 
m=n, j=0. 2, Pe= 0 . 4mW^K', Pb 
i3j;?/Pw$-nr^fc Lfc. 0 1 2 ( a ) ( b ) (^ 
V-^gSyv-^^^'-y^-COPw. Pbficffft^ 
011 ( a ) ( b ) fcRSt^-f. Pb*< 1 mWg 
JgiO^ftiltf. Pw= 1 4-1 7mWT\ {Jfl'O. 
lTJUTC0S»^i/y^-^f4>^. =5rJ3, 0<Pb 

<Prttxi>. hy v^yrv-xmz&miZfri 

tz. Pb=0. 2mWtPb^PrX*)i&<LXi>. ZV> 
[0042] H5IW2, 3*^. 1. 4m/s-20m 
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< -rs z t mm-tz t a#**siR#f*fc*i* z t 

CHifeW4 ] T P =20nsec («i = 0. 14 
T) , Pb=0. 2mW. Pe=4mWtfcl^. m = n 
XJim = n- 1 1 Ltzm^-?-? fk&XV-?-? 
■7?-<7)PwRVjtmm*:«. 013 <m=n?)*§ 
£) . 014 (m=n-lCO^) IC^Uc. 
(i. n- j =Z («i + y3i) lzfa<mff&. m=n. 

m = n-l«Wvtfftfct5Vvtfcj =0. 2-0. 
7 c7)©BKfiit*##tE-f £ CI i: tfhfr m = n - 1 
omSlZli, 1. 4m/s~2 0m/scOKH(ZfcU 

x^itz&xtfx^ztfr^fttLw tvirxtmen 

**«d* t 0BW«i«±04Lv^4>'C*6. n = 
3. 7. 1 10v-^ft5r#0^jgU^-y^ffl^T 
£#&83l£m:.ri:fc:«fc9. n = 3A>£> 1 lo£TO 

?h7M*7 (CD)tffl^^EFM^MCfc 

wc, fcmicr>&mmx'*-'*-7'f b^mz^-^tz 

ZttiWfcth. ffiU T=14 3nsecf<?)fig7 
0. 8-0. 9/im£&oTt. ^<7V\VloMl^?)® 

«ft*ffi«f. mmizmm<Mm&x-*-'<-74 b 
. ^tOctd %m®mesmmzt5^x t . 

[004 3] [HifeffBI 10m/stl.4m/s 

Y-f-zzttL. mtlx. 

2. 8m/stZt5lihimZ'tT%'>t:. Tp 
= 15-20nsec. „ j =0. 2. ra=n, Pe= 
4mW, Pb=0. 2mVftLtz'WZ'ftm;*?-yiZ 
tJV >T . Pu=® 1 5 mWULtf . mm:-?- 7 
0. lTaTto&ti&i? ?9-imt>turz. Ltztf^ 

^i-2«gfitt:ti^-ctt. Ht^^->^affl-c#s. 

CD||j£<9#j4fgitT'£>6 5. em/siZH^X 
(i. m = n-l. j =0. 0. Pb=Pe, T P =2 0 n 
sectLtztZb. Pw=l 6mW&tfPe=4mW 

x\ o. iT&TnmKVvf-imbtitz. 
[0044] \.m%me-\ *mut. w,®mt&&m 
xwwx^mi&t.tfmziwrisiz t mmx- # & . * 

^i&fl 6 X'ii , HgK:: . 10-20m/s O^fflT'ti . 



2*^8i£OV-^^*><i> : 5r2» ( K 7) RLL (run- 
length-limited) ??^£ffi<,\ 1. 4 m/s tcfcwai 
EFM^ISS-fflVvt^-n'-^ h-f&.r fc Zmfrtz. 

vnwmmxiki h®m&<r)TWiX'hhfrh . -mzt 
izaotf&\,\ *zx\ ±te ( i . 7 ) imtznif&a 

2 Tt E FM&UKciStf* 3 T7-? fclvtfft 
tO. 6Amfc1^J:9tz?oy?J§|l$££;tf>^£:# 
^fc$r&. 015 (a) - (c ) ^3il 0m 

/s (EFM^H) . 5. 6m/s ( E . R 

If. 1. 4m/s ( 1 -7£p) (CfeJt&T-f^-y 
ZfjkUz. mmiZ&&£olZ. #l^{Cfc^T^$f^ 

-,7-\t0. lT*p-C£>o7t. 

[0045] c (gnaTj leflatftfcLr. £*m 

HAg,. 2 I rij. 2 Sb 62 . 6 Te 23 . 0 tf>ifflf£<7)£#?f 

fc. I2#i^<i. ^*>780nm(7)^««sl/— NA 
= 0. 5 5c03K^>X^ffll^„ CD2^HM4. 8 
m/s(;t>V^T, EFM'gfafoStCftLT. 0161^ 
L^^X^J^T'. Pw=12mW, Pe=6mW N 
Pb=Pr=0. 8mWcr>;l?-yi t z£*)i&iLfztZ 

«y7^-*>'?n7?»l 0%*it^ot. ZCD 

mmmi'vuAftmi&x\ tmm&x. ix 
c d i <sarce« Lfctii. s tsaft*^ l < , m 

3 3 (2^ i^m. ajiil . OTSMfcS-ti"?) % Pw= 
llmw, Pe=5mW, Pb=Pr=0. 8mWi: L7t 

[0046] 

{m&M$tt *mi<nmkir£zm^&ztiizxr)^ 
mc. immMcD-?-i;>£mz>zttfX'Z. iz^m 

W£<r)WmX'*-rt~- 5 hfeiia^k 44 . *fc . 

. mmmizmmit-t h-mm <%h<r> 

X\ Mtt<««H. 

[01] ^3^^8-7- ^ cr>Kmm£*i-7y 7 . 
[02 ] 0 1 ^ B H ^-7-^^^^^-f^^F® 
0. 

[03] nT-i—rzmkthi-tmmir&zm 
[04 1 *m\x'&mziih'?-9mmi l zm&n)\, 

[05] (a)SlX (b) 4Tv-^^|eHi-r 
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h> via n ? - y % h mm. 

[06 ] ( a ) Rlf ( b ) (i*/? . ^>tEpfln»!ISJ££ 

[us i ^nx-mmztizmmfrcomffitiLz^i-m 
bbh. 

[H9 ] ( a ) Rlf ( b ) . *^<^HJft0«-T'S 
ffl $ ill. \' ? - y cO&^H . 

[nio] (a) rv (b) i&z*^ nmmiRVitm 

[011] (a) RV (b) ii**. 3gifeW2(Ci5(t4 
7. 

[012] (a) &tf (b) HS60!l3tC^{tl> 

111 1 (a) &tf (b) trnrn*???. 



[HI 3] (a) St/ (b) 3SttW4fc:titt4 
Ull <a)&lMb) hRfitft?'^. 

[Hi 4] (a) (b) <i**, msm4iztm 

m = n&tXm = n-lcot#<7)|ll 3kH8KrB. 
[HI 5] (a) - (c) \&L*t. EFMSSP. Xfi. 
1 -7^iS{2t3(t|,M±$^T^ /N*^-y £*rf* •/ 

[Hi 6] HS6W7(cfc{tl,iefi^c7)/^-y^-t 

i «g 

3 EMJl 

4 igu&gjf 

5 mm 

6 {ftgJl 



[HI ] 



[02] 



sum 




[03] 

J. 

CLOCK | | | | | -..-I 

>aia<T j r 



I I 



nT 




[04] 



Pw 



Pe 

Pr 
O 



[016] 



ru 



afif ATlseti?2T 

K 



~Pw 



i 

amT < )3mT 



-PC 



(n-j)T 



3T 



TTTTTT 

T,;,T,[,T,I.Tjjj,T ■ T 



i I i i 
i i, 



Pw 

Pe 

Pb — - 



11T 



~1 r*i r~i rn n r~i 



i 
i 

i i i 
■ i i 
_L 



tiii 



. ! 

I i 
! I 



IT 

i i 



i 
i 

i i 

i i 



I i 
i i 
i i 



| i ! ! J i i 
! ! ! » 



• i • I ■ I I I i ii i i 

UJ l.J UJ l.J l_J t-J cJ Li 



(12) 



[05] 



[117] 



(a) 

CLOCK 

seated 



(b) 



i i i i i 



4T 





PC 




WUirLTUWL 



Pw- 



Pe 



Pb- 



J 



aiT 



nTU=7) 



aiT 



0mT 
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[09] 



[013] 



(a) 



CLOCK 



juuuui- juuifiaruiriji 



3T 



7T v-? 



Q5TI 



(b) 



Q5T 



1ST 




Pe.Pb 



(a) 



v-^fi vs efi/<7- 




-3T 
-7T 
. 11TJ 
•3T 
7T 

. mj 

•3T 
■ 7T 
1 IT 



i— 0.3 
j=0.2 

J-Q7 



11 12 13 14 15 16 17 18 
-Pto CmW) 



: t 



; (b-)it 



In -3) 



W "Z^i 

r >5iT a»T *iT erfr ™ 



i 

Pf 



(n-j)T 



Pb 
I 



[01 1] 



(b) 



3Ti*„*- VS K0/<9- 



0.4 




ao 



11 12 13 14 15 16 17 18 
Kfc/^-Pw <mW) 



14 
12 

5 8 

5 •■ 
it 4 

2 
0 



VS Efi/<«7- 



3T Tp«40ns 

7T 

11T 

3T Tp»20ns 

7T 

11T 

3T Tp«l2ns 

7T 

11T 



11 12 13 14 15 16 17 16 
Sea/<«7-PW (mW) 



VS fc«/<7- 




• Tp = 40ns 
• Tp«20ns 
•Tp = 12ns 



11 12 13 14 15 16 17 18 
ES'<9-Pw (mW) 



(14) 



*#H¥9-7 1 7 6 



[HI 0] 




(15) 
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[01 2] 



[H14] 



(a) 



(a) 



14 
12 

O 



£*0|3 

v-*ft VS l26/<7- 



3T Pb«2X)mW 

TT 

HT 

3T Pb*0.2mW 

7T 

I1T 



" 12 13 14 15 16 17 18 
ZZH'ty— Pw (mW) 



v-^fi VS Id^<9- 




j«-Q3 
j'0.2 
J -0.7 
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